Introduction
The results of a study in this issue of the Journal cast further doubt on the appropriateness of suicide risk assessment when patients receive hospital-based psychiatric care. They also raise the disturbing possibility that psychiatric care might, at least in part, cause suicide.
The study, by Hjorthøj and associates, is a nested casecontrol study that compared Danish residents who died by suicide between 1996 and 2009 with living age-, sex-and year-matched controls. The authors describe the relationship between suicide and the extent of psychiatric treatment in the previous year [1] .
The study found that, compared to those who had no psychiatric treatment in the previous year and after adjustment for other risk factors: those who only received psychiatric medication had 5.8 times the risk of suicide; those with at most outpatient psychiatrist treatment had 8.2 times the risk of suicide; non-admitted patients who had contact with emergency departments had 27.9 times the risk of suicide; and admitted patients had 44.3 times the risk of suicide. Particularly striking are the strength of the associations between emergency room treatment and suicide and between inpatient treatment and suicide. The magnitude of risk ratios of nearly 30 or more for whole groups of patients who have contact with hospital-based services exceed both the risk of suicide associated with major psychiatric disorders [2] and the strength of clinical risk factors for suicide among hospitalized patients [3, 4] by about an order of magnitude.
The strongest associations with suicide estimated by a systematic meta-analysis of controlled studies of inpatient suicide are prior suicide attempts, depressed mood, hopelessness, worthlessness or guilt, and a family history of suicide. However, each of these risk factors confers a risk of inpatient suicide that is about fourfold when compared to other inpatients who do not have these risk factors [3] . The strongest risk factors for suicide after discharge from psychiatric hospitals are prior suicide attempts, and depressive symptoms, which have a strength of association that is below fourfold compared to other discharged patients who do not have these risk factors [4] .
Doubt about the appropriateness of suicide risk categorization
There is a widely held assumption that by combining clinical risk factors, patients can be usefully stratified into risk categories that can guide clinical decisions and that all patients presenting with a psychiatric crisis ought to undergo such suicide risk assessments [5, 6] . However, the Hjorthøj study suggests that the setting in which a suicide risk assessment is conducted is a more powerful indicator of the likelihood of future suicide than any clinical risk factor that the assessment might include. It would seem sensible, for example, all things being equal, to regard a non-depressed person undergoing psychiatric review in the emergency department as at far greater risk than a person with depression, who has only ever been treated in the community.
An earlier study by the same authors highlighted the impotence of suicide risk assessment in psychiatric inpatients [7] . That study examined the risk factors for suicide within the population of Danish psychiatric inpatients. It analyzed 279 suicides among 356,712 admissions between 1997 and 2006. During the period of the study one in 1,279 admissions ended in a suicide. The incidence of suicide was 860 per 100,000 inpatient years, a figure 72 times greater than the incidence of suicide in the Danish community [7, 8] . Of the 356,712 admissions a total of 24,147 (about 7 % of the total) could have been regarded as 'high risk' based on the presence of combined risk factors that included a past history of a suicide attempt, a recent suicide attempt (within the week before psychiatric admission), and a diagnosis of an affective disorder. Of these high-risk admissions, 34 ended in suicide at a rate of one suicide per 710 admissions. The remaining 332,565 admissions could be regarded as low risk because they featured fewer than three risk factors. Seven in eight suicides occurred among low-risk admissions, at a rate of one suicide per 1,357 admissions. Low-risk inpatients had a suicide rate of 800 per 100,000 bed years which is 67 times the Danish national suicide rate.
The modest discriminating power of suicide risk assessments, and the subsequent failure of risk assessment to identify a truly low-risk group or a useful high-risk group is also evident in psychiatric presentations to the emergency department. A recent English study by Steeg and associates [9] examined 18,680 people who were treated in emergency departments for a total of 29,571 episodes of self-harm. In the next 6 months, 92 died by suicide at an annualized rate of 985 per 100,000 patients, which is almost 100 times the English national suicide rate. The authors described a method of identifying those at higher risk of subsequent suicide based on the presence of combined risk factors that included presence of a prior history of self-harm, a more lethal method, homelessness, living alone and a current psychiatric disorder. From the data provided it can be calculated that about 16,600 episodes of self-harm were classified as high risk; 92 of which were followed by suicide within 6 months. Hence, 0.5 % of all high-risk categorizations were true positives and 99.5 % were false positives. While this risk categorization might appear to have some value because if its high sensitivity (89 %), we now know from the Hjorthøj study that the suicide rate of those who have treatment for psychiatric issues in the emergency department is very high compared to the general population. In the Steeg study about 13,000 people received a low-risk classification after an episode of self-harm. Of these, nine died by suicide. If we assume that there were no repeated episodes of self-harm in this lowrisk group, a conservatively low estimate of the suicide rate for low-risk patients is 138 per 100,000 per annum which is 14 times the English national suicide [10] .
In both the English emergency department patients [9] and the Danish study of inpatients [7] only a very small proportion of high-risk patients died by suicide, yet the suicide rate among low-risk patients greatly exceeded that of the general community. We have argued elsewhere that findings like these demonstrate that clinical risk assessment has no utility in directing inpatient clinical decision-making [11, 12] .
Clinical suicide risk categorization can sort inpatients into those at statistically higher and lower risk for suicide, but both the positive predictive value and specificity of this categorization are too low to be useful. It would only make sense to target a specific suicide lowering intervention to high-risk inpatients if the intervention concerned was effective enough, benign enough and/or cheap enough, to justify its benefits to the very small proportion of high-risk people who will actually suicide; while at the same time being so ineffective, toxic and/or expensive that its use could not be justified in low-risk inpatients who would still have a much higher suicide rate than the general community? Since there is no such effective/ineffective, benign/ toxic and cheap/expensive intervention, suicide risk categorization of those receiving hospital-based treatment for a psychiatric disorder cannot rationally inform management decisions.
Possible implications of a strong and dose-dependent relationship between levels of psychiatric care and suicide
We have also argued elsewhere that a proportion of the suicides that occur during, or shortly after, psychiatric hospitalization might be properly regarded as ''nosocomial''-that is primarily due to factors inherent in hospitalbased care [13] . The Hjorthøj study demonstrated a statistically strong and dose-dependent relationship between the extent of psychiatric treatment and the probability of suicide. This relationship is stepwise, with significant increases in suicide risk occurring with increasing levels of psychiatric treatment. The authors understandably caution that ''the association is likely one of selection (rather than causation), in that people with increasing levels of psychiatric contact also are more severely at risk of dying from suicide''. This is undoubtedly part of the reason for the association, but it is not possible to be sure that an element of causation may not also be contributing.
Associations that are strong, demonstrate a dose-effect relationship, and have a plausible mechanism are more likely to indicate a causal relationship than associations that lack these characteristics [14] . There is now little doubt that suicide is associated with both stigma [15] and trauma [16] in the general community. It is therefore entirely plausible that the stigma and trauma inherent in (particularly involuntary) psychiatric treatment might, in already vulnerable individuals, contribute to some suicides. We believe it is likely that a proportion of people who suicide during or after an admission to hospital do so because of factors inherent in that hospitalization. Such suicides ought to be regarded as nosocomial. Perhaps some aspects of even outpatient psychiatric contact are suicidogenic. These strong stepwise associations urge that we pay closer attention to this troubling possibility.
